Quality and stability of olive oil extracted using discontinuous (pressing) or continuous (centrifuging) procedures were studied. Virgin olive oils extracted from two olive varieties were stored for
The fatty acid profiles of the best high-stearic and high-oleic lines in comparison with the untransformed cotton cv. Coker3 I 5 Table 1 , the increase of oleic acid is mainly at the expense of linoleic acid, which is decreased to as low as 4 '$. As was the case with high-stearic lines, palmitic acid was significantly reduced.
T h e current experiment shows that cotton seed is amenable to genetic modification in the fatty acid profile. T h e modified cotton seed oils provide valuable benefit to the food industry. T h e high-oleic acid cotton seed oil is expected to have greater stability and excellent potential for direct use as a frying oil in the food-service sector without any need for hydrogenation. Likewise, the highstearic acid cotton seed oil is expected to be suitable for use as hard stock in margarine production without the need for hydrogenation. Furthermore, the high-oleic and high-stearic lines generated in the current work will provide an excellent platform for the further reduction of palmitic acid without compromising functionality. There is also the possibility of producing a very high value cocoa butter substitute by combining the high-stearic and high-oleic traits into a single line. It is also possible to test alterations in the expression of other fatty acid-biosynthesis genes in cotton seed to address the nutritional and industrial targets. 17 months. Analytical parameters of oil quality (acidity, peroxide value, polyphenol content, chlorophyll amount, fatty acid composition and triacylglycerol molecular species) were followed at different time intervals. Our results showed that no differences exist between the two types of tested mill, since the studied parameters were unchanged or varied slightly in the same range during the time of oil conservation. Changes Biochemical Society Transactions 2000 Volume 28, part 6 depend on olive varieties rather than extraction systems used. Moreover, oils produced by the continuous system contain comparatively higher levels of polyphenols, which may confer to them greater resistance against oxidation for long-term storage.
Introduction
Olive oil enjoys a privileged position among edible vegetable oils, because it is the juice of a fruit and as such it is consumed nearly entirely in its virgin state. For that reason, olive oil has become the object of special attention and a considerable amount of research has been conducted in order to ensure its purity, authenticity and quality [l-61. In fact, olive oil quality depends on various factors such as variety, region of cultivation, climate, stage of maturation, storage conditions, etc. [7-lo] . However, it still unknown whether extraction procedures used change oil quality and thereafter its stability during conservation. T h e ideal extraction method is one that gives the highest yield of oil without altering the oil's original composition and quality. Two extraction systems are commonly used to achieve olive oil extraction : (i) pressing when the solid-liquid mass of the olive paste is subjected to pressure, the oily must is expressed and separated from the solid phase and (ii) centrifugation, a widely used method of separating oil from the paste [8]. T h e aim of the present work was to investigate the influence of these two extraction procedures on olive oil quality and stability during storage.
Experimental
Oil extraction and conservation Two types of mill were used for extraction of olive oil: a discontinuous system (pressing) and a continuous system (centrifuging). Oils were extracted from two olive varieties, the chetoui from the north of Tunisia and chemlali from the south. To test olive oil stability during conservation, virgin olive oils were stored in stainless steel containers under cover and at ambient temperature for 17 months. Some parameters of oil quality and stability, acidity, polyphenol content, fatty acid composition and triacylglycerol molecular species were followed at different time intervals.
Oil analysis
Oil acidity represents the percentage of free fatty acids expressed as the percentage of oleic acid and it is measured after the method of Wolff [l 11. Olive oil is the only vegetable oil which contains appreciable amounts of polyphenols acting as antioxidant substances and conferring to it a greater stability against oxidation during storage [ 121. 
Results and discussion
Acidity of freshly extracted oils (time of storage = 0) is very low, representing less than 0.5 'yo ( Figure   1 ). During storage, it increased slightly in almost all oils tested, but to a great extent in chltoui processed by the discontinuous system, reaching no more than 1.1 '4). It appeared that after 17 months of storage, olive oils extracted by continuous and to a lesser extent by discontinuous systems are stable with regard to their acidity. Figure 2 shows changes in the amount of polyphenols (expressed in mg/g of oil) in oils extracted by either the continuous or discontinuous system during various periods of conservation. It could be observed that, at all times of conservation, oils processed by the continuous system
Figure 2
Changes in polyphenol amounts (mglg of oil) in olive oil from chetoui and chemlali varieties extracted by continuous and discontinuous systems during storage CS, continuous system; DS, discontinuous system; chet, chetoui; chem, chemlali. Biotechnological Aspects : Methods from chetoui or chemlali varieties contain greater amounts of polyphenols than those from the discontinuous one. Moreover, contents of polyphenols remained unchanged in all types of olive oil issued from pressing or centrifuging mills during 17 months of storage (Figure 2) . In addition, contents of polyphenols in chetoui were higher than in chemlali, which may be explained by an advanced degree of maturation of chemlali olives. Levels of polyphenols, which are natural antioxidant substances, present in high levels in virgin oils, were almost unchanged in oils issued from the two tested systems after 17 months of storage, indicating great stability to oxidation of such oils. Furthermore, oils from the centrifuging system, which contain relatively higher amounts of polyphenols, would be more preserved against oxidation for long-term conservation. Other authors [ 17,181 have observed high levels of polyphenols in olive oils extracted by the continuous system. As shown in Table 1 , fatty acid composition of oils from the two olive varieties and for the two tested mills was practically unchanged after 17 months of storage. Moreover, and irrespective of extraction system, some differences in fatty acid composition existed between the two olive varieties. Indeed, oils from chemlali contain relatively higher levels of palmitic acid and lower levels of linoleic acid than those from chetoui. Table 2 shows that, as for fatty acids, the composition of triacylglycerol species of olive oil obtained by the two tested mills is similar for each variety and does not change during storage. There are some differences in the triacylglycerol compositions between chetoui and chemali, irrespective of the extraction system used. Indeed, oils from chetoui contain higher levels of triolein (000) than those from chemali. In contrast, the latter is rich in molecular species containing palmitic acid, e.g. dioleopalmitin (POO) and palmito-oleolinolein.
In conclusion, this study has shown that the two types of mill used change neither the quality of 93 3 virgin olive oils nor their stability during 17 months of conservation. Moreover, oils from the continuous system contain higher levels of polyphenols, which confer to them a greater stability against oxidation for long-term conservation [19] .
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